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Treatment of 25 cases of calcaneal fracture with

minimally invasive cannulated screw
HUANG Guanyu, PENG Hao
( Department of Orthopaedics, Renmin Hospital ,Wuhan University, Wuhan , Hubei 430060 , China )

Abstract ; Objective To investigate the effect and the viability of minimally invasive for calcaneal fractures with cannulated screw fixa-
tion. Methods We selected a total of 47 calcaneal fracture patients (35 males and 12 females, average age 33.9 +6.3 years old)
from July 2013 to July 2014. According to Sanders classification, in the plate fixation group (17 males and 5 females) , 16 cases be-
long to type Il , 4 cases belong to type Il , 2 cases belong to type IV. In the cannulated screw fixation group( 18 males and 7 females) ,
22 cases belong to type Il , 2 cases belong to type Il , 1 cases belong to type IV. We compare and retrospective analysis about the ther-
apeutic outcomes, post-operation complications, cost effectiveness, operative time, the level of TRACP 5b and CTX, Bolher angle and
Gissane angle of these patients. Results All case were follow-up for 6 months. The hospital stay (9.5 £1.2 d, ¢ =5.666, P <
0.001) ,surgery cost (12 310.6 +£824.2 RMB,: =8. 662,P <0. 001 ) and operative time(74. 1 +10. 8 min,z =4.374 ,P <0.001) in
cannulated screw fixation group are better than the plate fixation group(12. 1 £1. 8 d;15 287.4 £1 414.2 RMB;87. 6 £ 10. 2 min; P <
0.05). However, in therapeutic outcomes(77.27% wvs. 84.00% ,y° =0.342,P =0.715), post-operation complications( P =0.593),
the level of TRACP 5b (3.53 £0.29U - L™" »s. 3.56 £0.30 U - ™' ,1=0.347,P =0.730) and CTX(553.88 +32. 14pg - L™ vs.
556. 11 +16.80pg - L™',:=0.291,P =0.772) , Bolher angle (29.84° + 1. 83%s. 29.91° +1.91°,¢=0.127,P =0.899) and Gis-
sane angle(132.85° +5.41° vs. 134.37° £4.92°,:=1.008,P =0.318) , there are no significant difference between the cannulated
screw fixation group and the plate fixation group( P >0.05). Conclusions For the Sanders Il and Il pattern calcaneal fractures,
minimally invasive for calcaneal fractures with cannulated screw fixation is a simple and high cost effectiveness method of the calcaneal
fracture treatment and has equality therapeutic effect contrast to the plate fixation.
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outcome

AT [ RIS H (81672154)
SIS 825, T L, AT, Wi S0, BRS04 5 55 50% , E-mail :13971482808@ 163. com



Z= # B 25 Anhui Medical and Pharmaceutical Journal 2018 Jul,22(7)

- 1269 -

PRE TR — R UL R A, S B e
e UL —FpE T, AT B ST 60% o BRE
BT Z N B AL BA Y 5 B A A T BUR B A7 T R
AR a ' IR T B G 64 LR BRAR R 454
SR S AR i, SR A R T E DI RERE G
R BT IR YT, B AEPK R Bolher ff il Gissane
R IE R AEEAR R B B, BRI BRI T R
WAy < B 75 8 T, AT T b BEIRTR T B R 80 B
J& R HATFEARGIT O EE R R E T
S AN PN [T A R FH MU L BT 11, JHE Py [ 7 7Y
FavER 2 AR C AR A D . FIR
AN R AT B R A R i AR RS
S BV PRl A8 A B AR J A3 11 3 Pl 4 5 3R BE
2 DIBEIRYT IR A T BA B /N BRI,
AR B BE ARG IR E DL LG AT V) e B
ST 1T R e O N 3 S P T 70 5 Ve S 7 G RN
IRETVRYT IE-B T I R TR, IF H 5 R AR R
FEAEAE N[ 5 AR B 191 34 A7 X BRPERI 5, B 7E T
(1) TRFEB 2 IR IR T IR B T iR T AR 5
AT 5 (2) SRS 52 A N 8 Rtk AT L, LA
FRAF—FhERAE R, TN, 20550 AT Ak i )
A
1 #ZRl5HE
L1 —f&s A RO AR EE B (e 2
72 5oL BB BT R R O 9 T R A B B )
AT, ARREPEST SIS T 2013 457 H % 2014 4F
7 IR N BB B IR A B BB BT 9] 47
i, 47 FIRE BT R B, R YT & AL [ E
ARIGIT I B EAT 22 W, B 17 B, Lo 5 i, 4R i
(33.6 +£3.93) %, M 4E A5 7 73 1 ( Sanders /371 ,
Sanders [T & 16 ], &Y 4 {51, IV 5 2 5], % FH %A
ZDWBEIRIT R A 25 4, 55 18 i, 2 7 4, 4F
#5(34.7 £4.5) %, Sanders I £ 22 5], M A 2 5], IV
T ], FEAEW (¢ = —0.182, P =0.857) . P 3l
(x* =0.171,P =0.679) b, B¢ &8 22 F 041t
SR (P>0.05), W4 H MY Sanders 437l 2% 7
TGt rE L (P>0.05), BA M,

AFRUE: (1) BETEBYTAT, HR A SRS
(iZ B DIREIE R 5 (2) Al 3 22 IR 25 T g 1 il
K47, JoHA ™ E MR ; (3) BENZHETFA
(%) ] [ s /N T 5055 T — 8] 5 (4) BRaf i) 205 P8
i PR (5) BT AREEZAE; (6) B ARHT LA
Je YA R B A B X ek CT P-4,

HEBRBRAE : (1) P FR AL SUEAR T O
ZRMEW T (2) KT 65 Zai/NF 16 25 (3)

PR T EE 0 N BRI SR A R R AR (4) B
ARATEA G CHRE X ekt T CT F4H,
1.2 FARFAZE UIFFEMHNEEAR BRSNS
B, R EME, DL 7E Ak iy BE T T R I 37 97
PR, DA BT BT Jid Ak - 4 A0 L U] 11 B 2 R B,
BRI R IR, B N KRR , o0 B R R T
T BRI AR AL ZY, LAAR 7 BB A i
For AR T O IR R e B A, WK IR OG
7SR OGN Y IE H R OC R, YK & Bolher £ I
Gissane ffi [ IEF(H. MRS 5 J5 i A —HC [CE
DA 5 S AN S A R 37 LA DA R Sy R R
WO E ARG EF TR B BB E T
PR AMIT T ARET 5 P bR 7 A . AR S 3T
FEEE A, A A RIFP SR D g R 2 i s i
AL, PR LR R B A S A0 2, ol ks 1 0
AGIE—R, 2285 Bk, BokHaFL, /AT ki
o RJF 19 ~21 d PrhRagk .

B2 O BET [ R AR« B A NRR R 52 iU, SR HX
MEME, L 78k i 78 43 BE T T R I 37 9 25, DA
1~ 2M0 e FQ A FR BB 4510 A4 A 28 )5 1T TRIR R Y
o, S AR A B o B, W R
FHE R AT D0 BB P A A, AR BRI G
BT WIEFE BN CR, T CHEVBWT, ER
HEEALE A 3 MUTER, S T8 1 2R 5 R CT
T ARG TR 7, W AT A0 ET . BT
BF R e FCED, hik s 1, B2 5 R k. BORHI A 4L,
FATF Lk 1
1.3 REWNE WULEERGEE RS THUEGL.
U BCEIEANEYT, T 24 h WB A TF IR T
RO A G EMEE X LA, K52 A
G B T AT R o
1.4 Sit=ZFHiE AU BRI H SPSS 21.0
BT RRAEEAT 00T . fF X A5 o i ) R R R
DIKCBHT R, SRR ¢ K56 0 M B AR AE B
Bi H A1 F R if (8] 48, E fk 48 A5 B Bolher ffi Al
Gissane ffi 50 {E 7 1, [R) 23697 0 J5 R FHBC X « 4G 56
FU A, AN [RIZE R [ e [ 8 %) L 5 R FH AL ¢ A 56 Hb
B CTX Fgtmk HE 2 00 & J7 22 4 thr i A7 b s, 4
(i) 9 LE 35k FH LSD A3, P <0.05 22 A4t
2 #£R

i BEARIGHATT 6 A A BEV; 47 BB #H
YIReIhse s bE i I B AR X . RIE3 AR
6 T L 2% (Maryland ) 2 3#B3E 43 R4 190 ~ 100 43
HAE,75 ~89 43 MR L,50 ~ 74 43— ,0 ~49 3k



- 1270 -

2= B E % Anhuwi Medical and Pharmaceutical Journal

2018 Jul,22(7)

%o VITFE AT 4l £t 7 i, B 10 ], — % 3
B, 2% 2 6, A B E K 77.27% o 25 D BBET 4L ] 9
i, K12 ), — % 3 5], 22 1 1], P R %k 84.00%
SRR R LA E R G AR L (P >0.05) . UL
1,

&1 WHABEARE3I A A Maryland BEiTE5

20 5] wig R/ R/ —/B 26 RRE/%
YIFFE i 22 7 10 3 2 77.27
2 I0ETH 25 9 12 3 1 84.00
X fH 0.342
P1{A 0.715

PRZH AR L, 25 DT FRAEFR (12 310.6 +
824.8) Ju P IAERE H (9.5 £ 1.16) d J¢ TR [A]
(74.1 = 10.8) min U1+ & {7 21 F R AL 2% (15
287.4 +1414.2) 5 E¥EREH (12.1 £ 1.8) d &
FAESH] (87.6 £10.2) min, ¥ 2 F A 411 #E L
(P<0.05), WHEK2.

x2 WAREFALLE ERBRFAREE/ x5

#H5) Bk FARESR/ T fEBeH/ d - FAREHE/min
YIS 22 15287.4+1414.2 12.1+1.8 87.6+10.2
A 25 12310.6+824.8 9.5+1.2  74.1+10.8
fl 8.662 5.666 4.374
Pl <0.001 <0.001 <0.001

A5G IR T 18, VI 550 P9 [ 5 28 H 3 2 6]
YIN@ARNR ., HOla 084 1 BB R (R
Sanders IV B5$r B E) . WAL B E R K405
PRI R Y1 G

ARWBFEH, P2 B3 R 5 1 Bolher £ 341/ 53
M3k 29. 84° +1. 83°F129.91° £1.91°, R J5 Gissane
FAEIE S 3R 132.85° £5. 41° 1 134.37° +4.92°
W2l 84 RS AR J5 Bolher £ Fll Gissane ff 25 534
Giite R L (P <0.05) . P4l AR Er KX AR G 1Y
Bolher £ Fll Gissane 21 8] lL 22 R RS T E X
(P>0.05), W#3,

A ST, T 20 £8 3 AR UK B 7 B i O
MR IR VEREIR M Sb (TRACP Sb) ¥k B 5351 4 (3. 53 +
0.29) U- L '"#1(3.56 +0.30) U - L', FigH %
RET SRR BT AH %5, TRACP 5b Ifi i B 22 B
Geitera (P <0.05) , 75 T 85 AR R Sl Ik
(CTX) R BE 7 1H , AR5 1A H AL CTX Rk
BEY TR e A4 51 (804. 98 £60.90) pg - LAl
(800.46 +63.04) pg - L' 1ERKBETIT, Pid
H CTX JR v B2 33 B AR, ¥ 08 43 il 2 (553.88 =
32.14) pg - L7V FI(556. 11 +16.80) pg - L™, fif
FHEE S0 5 1Y 22 B3R 7 25 40 i X P 20 B8 3 CTX (H
AT, A B EHE AR S ASE 1 A CTX Rk
fE 2R A G R L (P <0.05) , RET 5K IRV

*3 WMARBSARFEE Bolher £ Gissane f§  TRACP 5b 5 CTX UEL£ RLB/x +5

2 5] %1 Bolher ffi/° Gissane ffj/° TRACP 5b/ U« L~! CTX/pg + L7!
VI EAiA 22
PN 17.04 +1.47 151.97 +4.94 5.35+0.24 556.28 +28.48
KK BEVI 29.84 +1.83 132.85 +5.41 3.53+0.29 553.88 +32. 14
AN A
BT A58 ¢ (4 6.129 7.063 4.644 0.248
P 0. 000 0.000 0. 000 0.806
25 ETA 25
A 17.10 +1.87 153.90 +4.77 5.38 +0.21 546.97 +28.46
KIKBET 29.91 +1.91 134.37 £4.92 3.56 £0.30 556.11 £16.80
ZHN LA
BCXT RS ¢ (5 5.469 4.658 4.828 1.300
Pl 0. 000 0.000 0. 000 0.206
ZH ] 6] 7 LA
ARH
IR ¢ 0.121 1.360 0.457 1.118
P1E 0.904 0.180 0.650 0.269
R/ )
LA ¢ 0.127 1.008 0.347 0.291
Pl 0.899 0.318 0.730 0.772




Z= # B 25 Anhui Medical and Pharmaceutical Journal 2018 Jul,22(7) - 1271 -
F4 WAHBEAMNEARE TRACP5b 5 CTX HiIE 4 R LR
) TRACP 5b/ U - L™! CTX/pg + L7!
2H 5] i — - - — — -
AHI L NEREOSE] R AHI NEREOE| F RNVl
YIFFE 4l 22 5.35+0.24 - 3.53 £0.29° 556.28 +28.48°  804.98 +60.90" 553.88 +32.14°
2R 25 5.38 +0.21 - 3.56 +0.30" 546.97 +28.46°  800.46 +63.04" 556.11 +16.80"

Vi T LSD KBy, HEAT2H A 7 LA - RV B 5 R AT S S LA, (1 =4. 139)*P <0. 001, (1 =24. 741 )P <0.001,°P =0.702,"P = 0. 376 ;
ARETEARIG 1A AGERILE, P <0.001 ;R 5 1 A H S5HRKBE45E L, P <0. 001

B CTX JRYEE 2 S Gt L (P >0.05) , K
Ja 1 A S5EE —REEVIBT I CTX JR¥EE 25 FH
GeiteEa X (P <0.05) 175 B ] X 28 07 I, 45
38 71 B[] R 2R R 45 SR s e 2 S e e 1 X
(P=0.813), W33,4,
3 itig

X TR E-E AT, VIR A N 1 e AR A 3 T Il R
B A )2 B AT N, HG iR 1) PN 1 5 A6 1 o
BPE RN IZ 03 PR 2 sk P 8 i TR Oy Ay A
M RAT AR SR, VIO A N L E R B 4 A
T (D) FARYIA Ja w2k IR 2 L AL S J #14)
1, PRI 0BT A i 35 25 AR e s 1 10 10 30T v 12 ok
MR, P A @GR R RS IRTE L K U] F gk
Yy Al e I R 5 (2) 4L SR B B AR
K AR T R JR LN M0 A B A A e i s, IR
BRI B L T Er R A KR (3) I
R KA BRARX A T FACKR, R U3
2 BIEINOCHY 5 B Pr e IR BE U0 1 g A1k
ORI R IR I KR 1) R 2SO ET AR 3
(D) FARY A TG AR D L #Eg T AP,
PO BKJELRE A 50% LT DA A R &4
R KU 5 (2) 73 B AR AL 20, T | iz s B
FEE B T A AS 2 T S5 I ARIE , O S AR
TARJE BB YIRBE ST A @A BB R
KHEE(3) ARG, GG 5, B/ R T RE R
WK K DR B s (4) FARERAE I, TR A]
B, R BRI ARG DL ST 305 VI AL A [ R
A AHR TR R 0 J5 O A A,
J T TR B AT PR A A i B 5 R 1) SR o TR
B, 55 B TR AR PN 2far A BE T DA DG 19 T 1Y
BT HAL AL S A5 B R OC T R 0 4 N B A
7T B DY G5 T T AR A /), 25 186 I i B DGy e
SRV 717 T R R N ] M P TR B e
AR IR OG5 1 OG5 THT IR, B 3 DGy 48 Y e A AR
WU — M DT 4 2 28 [ %, DR 3808 28 b
SRR O A A PRSI N A R T R A AR
[0 AN, R ETHEAT IR CT =4k f @ A A B

T T a9 R A B, T LA 0 o A 2k 47 52 A
Bz DT AR R HZS DT BA —E B R
BRPE, XF T Sanders [ #89 BR 5 47, 3 4o ™ 34 1 &2
L, AT RAFHE R BT, ARJE BRI R AE R Al
B, BXF Sanders IV RUBRTEHT, 5 A0AERE K,
25O T E SR AR N I, AR S5 88 I A0 & A 5
B

i X R R AT S R J5 1) Bolher £ Al
Gissane ffi IEUA , AT LAVPAR AR J5 28 25 BB fif 1 45 1)
fr BRI AT B4R Bolher
FA Gissane fIAR JE KA 2 1E HEFEIN , $2 < P2 AR
BT RAFF IR AL, P B E ARG Bolher £
Fl Gissane 1 22 55 G52 S0, U@ 1L 25 TN
[#] 7 ] 2R AG-5 YIS A N T 7 A S B9 7 R, IRIARHIE
G B #5/0 , PIAH R AN ) 3 LB R J5 - Bolher
FAHN Gissane FIBE AR AT GE T2 LA, 1 Dewall
SR BRI, XF 125 BB ALK U0 I AL AR I
TR AS OB PN [ AR 1 R8T 0 LU, e B
5 4 78 Bolher i fI K I, 2 R Qi % &
XM Hegde 45235 % 23 {91 4 HEA 725 AT Y
EAR, ARG Bolher F¥{H K 26.22°, Gissane Fi 4 {H
Ry 122.61° A5 o AR R A

PO A FRIR PEWEIR G Sh(TRACP 5b) Ifil 1§ ¥ &
AT U5 DA 1R s JER ( CTX) ) Bk e J32 72 A s ke
L 4 LR 4 1) 3% RS, AT PR R RS
PR BT R AR, LR SR
il TRACP 5b #55 F A BUK -, 456 BT Ja i e 2s
TEARWBE YT, B4 84 TRACP 5b HF% % 1E %
BN, R B TS RAF. MZHEH R CTX R
TEARR I AW B &, XA A 5 & T i A 2, CTX
i AR A A BB, EAR S 1A H I, CTX R
R I A 2 TR K, R PR DR A A 1 R 5
A, BUH AR SR B A M TR R, B CTX W
B, TEARWBEDTIN, CTX /K- 2 28 0F H J
fEnEeie, Wil EE N2 HEIT 20
1 25 5, AT HE BRI ) PR30 0 A A5 SR 0 5 e
Moghaddam &% 2% 3 B BF 5% th 3 B, TRACP 5b FI



- 1272 -

2= B E % Anhuwi Medical and Pharmaceutical Journal

2018 Jul,22(7)

=,

CTX fEBHTIEH G LB rh iyaT 4 A2 LB,
JE B TR, S E TR A R E KRR 2 IE
O

TEAR G I AE J7 T, Abit 58 v ) I 52 A0 N [
RABFE 2 HIRFVOBEAR, S LEHEBHE 1
BIAR G IR . AR A TR 100N, BT TR)
PRUHAE AR S5 I e J7 A — 22 1 Jry BR 1 , 75 647 K
FEAS S A I [R] B 7 1) AFF 90 AR A5 B8 i B0 1 45 16
ARG R F e AR XA G I RAE 2
FYTA AR R, 5HFART 8K DL H
MR 2EA O, Zhang 55275 B WF 9 R W] (B G AR
IO @A AR GRG0 L) K ) PG (1) ] fed mT
KE 30% ' . ARG, 55 0T K R IR ()
B Sanders TV BB TR, BRI A7, R
AP AR AIE B AT H R SERE DT T R AT &
AR, HIRRATRE : (1) Rp R (2) &
T T8 SR BEAREAS A 5 (3) RIG ARATA B FE .

RS R BRYE : O TAF R A G B
BF ), PR — 5 I R BR . @25 TR B A
JEAE CRENLEN T AT, FETE X 2 58 58 WU, A
WFFEARNT 8 X L 2 58 I [RI HEA 7 X6 L 4347 o

22 bk, %t T Sanders 1T Y }% Sanders I ZY &
31, 25 DURET A [ AT LAAE g — Fob ] 58 22 9% L B4
/N FER R ) FAR T X (HXF T Sanders IV AL 47,
AHERE T2 DRGSR AR R YT, LA
AT RAFIEAL S E

Sk

[1] COHEN Z, VOLPIN G, SHTARKERH. Surgical Treatment of
Displaced Calcaneal Fractures// European Instructional Lectures
[M]. 11th. Cermamy: Springer Berlin Heidelberg, 2011 :199-
214.

[2] KUMAR S, KRISHNA LG, SINGH D, et al. Evaluation of func-
tional outcome and complications of locking calcaneum plate for
fracture calcaneum[J]. J Clin Orthop Trauma, 2015,6(3) :147-
152.

[3] KULKARNI HG, MANE VS, GAONKAR KL, et al. Plating for
intra-articular calcaneal fractures. ... Is it an overkill? [J].]
Clin Orthop Trauma,2015,6(3) :153-159.

[4] SANDERS R, FORTIN P, DIPASQUALE T, et al. Operative
treatment in 120 displaced intraarticular calcaneal fractures. Re-
sults using a prognostic computed tomography scan classification.
[J]. Clin Orthop, 1993, 290(290) :87.

[5] BACKES M, SCHEPERS T, BEEREKAMP MS, et al. Wound in-

fections following open reduction and internal fixation of calcaneal

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

fractures with an extended lateral approach [ J]. Int Orthop,

2014,38(4) :767-773.

ZHANG T, SU Y, CHEN W, et al. Displaced intra-articular cal-
caneal fractures treated in a minimally invasive fashion: longitudi-
nal approach versus sinus tarsi approach[J]. J Bone Joint Surg
Am, 2014,96(4) :302-309.

STEFFENSMEIER SJ, SALTZMAN CL, BERBAUM KS, et al.
Effects of medial and lateral displacement calcaneal osteotomies on
tibiotalar joint contact stresses| J]. J Orthop Res, 1996,14(6) .
980-985

B, R M ERL S SRR DR E S L BN
HITHAEITEIR R (V] EBHESM R, 2016, 24
(6) :495499.

JUG e, DETE L, AR, . HUEE SR ET 5 € RVA YT Sanders
type 11 Z0F0 B ER-E-E-4T [T ] op 1457, 2015,28 (1) :31-35.

ALER, BEHTH, &F L, % ORET CT FHA9E S E-H i i)
B AL N E I PR T AR [ ] BB 25,2015,19(8)
1515-1518.

SU Y, CHEN W, ZHANG T, et al. Bohlers angles role in assess-
ing the injury severity and functional outcome of internal fixation
for displaced intra-articular calcaneal fractures: a retrospective
study[ J]. BMC Surg, 2013,13.:40.

BAKKER B, HALM JA, VAN LIESHOUT EM, et al. The fate of
Bohler’s angle in conservatively-treated displaced intra-articular
calcaneal fractures[ J]. Int Orthop, 2012,36(12) ;2495-2499.

DHILLON MS, GAHLOT N, SATYAPRAKASH S, et al. Effec-
tiveness of mis technique as a treatment modality for open intraar-
ticular calcaneal fractures: a prospective evaluation with matched
closed fractures treated by conventional technique [ J]. Foot,
2015, 25(3) :134-140.

DEWALL M, HENDERSON CE, MCKINLEY TO, et al. Percuta-
neous reduction and fixation of displaced intra-articular calcaneus
fractures[ J]. J Orthop Trauma, 2010,24(8) :466-472.

HEGDE A, MATHIAS LJ, BALLAL A, et al. A Prospective stud-
y on radiological and functional outcome of displaced tongue type
intra-articular calcaneal fractures treated by percutaneous screw
fixation[ J]. J Clin Diagn Res, 2016,10(2) : RC0O1-04.
MOGHADDAM A, MULLER U, ROTH HJ, et al. TRACP 5b
and CTX as osteological markers of delayed fracture healing[ J].
Injury, 2011,42(8) :758-764.

MAIER GS, EBERHARDT C, STRAUCH M, et al. Is tartrate-re-
sistant acid phosphatase Sb a potent bio-marker for late stage a-
septic implant loosening[ J]. Int Orthop, 2014,38 (12) ;2597-
2600.

IKEGAMI S, KAMIMURA M, NAKAGAWA H, et al. Compari-
son in bone turnover markers during early healing of femoral neck
fracture and trochanteric fracture in elderly patients. [ J]. Ortho-
pedic Reviews, 2009, 1(2) :e21. DOI: 10.4081/0or.2009. e21.

(Wi H#:2017-03-16 , & [71 H #:2018-04-09)



